General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



NASA 1ECWNICAL ^EW3RANDUM 


NASA 'IM-76912 


REPORT OF SUR ’EY RESEARCH OF WAYS OP USING SECOND 
GENERATI(»I PRACTICAL BROADCASTING SAIELLTIES 



Translation of "Daini Sedai no Jitsv^o Hoso Else! no Riyo no Arikata nl 
Kansuru Chosa Kenkyu Hokokusho, "a report of the “Denpa Riyo Kaihatsu 
Chosa Kenkyukai Jitsuyo Eiael Bukai, "Tokyo, Japan, March 1982, pp. l-?8. 


(MASA-TB'76912) BEPqBT Of SOBfEf BESUBCB M82«30<»33 

OF HATS OF US1H6 SECOHO 6EIEBAIIOH PBACTICAL 
BBOADCAST1H6 SAIEILIIES (national 

Aeconaatics and Space Ada in is tr at ion) 60 p Unclas 

HC A04/BF A01 CSC! 17B G3/32 28668 


NATICNAL AERDNAUnCS AND SPACE AI^IINISTRATION 
WASHENGTOJ, D. C. 20546 JULY 1982 


OWQINAL PAGE IS 
OF POOR QUALITY 

' 5TAMPAHO TITir PAGF 


HASA TM-76912 

7* Oo¥OfnmoAl AfdtMipA No. 

7*. Ce«oio 9 No. 

i 

4. Till. ^ v.bHiu RBPORT OF SURVXI RESSAROir OF VATS 
OF USDR SBOOND QBNERATION PRACTICAL BRfiAD- 
CASTIIC SAmLITBS 

5. Aoport Oolo 

July 1982 1 

6. PorformtA 9 OroamaotiOA Code 

1 

7. Avili«»ltl 

8. PorfoimiAf OrgonUolion Poport No. 

- -1 

10. W«rh Unit No. j 

- .j 

9. 0»9«ntao>iOA N«m« %n4 A44t%%% 

■Lao KAnnar Associates 

Redwood dty» California 9^063 

11. Controgl or CroAi No. 

NASM-35*H 

I). T)r#o ol Ropoft on4 Po.io4 Co.*r.<* 

Translation 

17. SpOAterIno A^oncy Nomo mn4 A^^rpio 

National Aeronautics and Space 
Adninistrationf UAshlngtont D. C. 205^6 

14. bpOASorlAp Aponey Cedo 

15. SvpfUmpAtpfy NetPt 

Ttaaalatlon of "Diini Sedai no Jltsugro Hoso Bisei no Rijo no Arikata 
ni Kansuru Chosa Koiikyu IWcokushOt" a report of the **]>M 9 a Rlyo 
Kalhatau.Ghosa Konkyukai Jltsugro Bisei Bukai*" Ibkgro* JApan, March 1962( 

pp 1 - 78. 

16. Abiiipcf 

The purpose of this investigation was to deteraine the state of 
developaent of sat^ite hroadoasting in Japan, and to aake roooaaenda- 
tlons for the future regarding idtat organisations would use it and idiat 
kind of results oould be forthooaing. Qonolules that prisaxy use at 
this stage should be for television hroadoasting, and secondary use 
for testing new hroadoasting nethods and for use hy Japan's now 
Broadoasting University. 

17, K«y Words (Stlectod by Author(t)) 

18, Oitfribuiion 6toltmoAl 

Unlimited-Unclassified 

r — ^ 

i )9. Sstv'iry Ciot«»l. {ol foporl) 

Unclassified 

Clottil. (ol pcge) 

1 Unclassified 

^ ^ 
21. No. of f^ogei 22. 

41 j 

: . _ J 


ORIGINAL PAGE IS 
OF POOR QUALITY 


PREFACE 

Plans are to launch the BS-2, our nation's first practical broadcasting 
satellite, using an N-11 rocket at the end of 1983. For practical use, we 
have to launch the succeeding BS-3 in approximately 1988 vflien the BS-2’s 
life spai is at an end so as to prevent broadcasting interrwptlai. At 
that time it will be possible to use the H-I rocket vMch can launch larger 
Satellites. Thus we will be able to use more channels, and we expect the 
users, and the fields of use will broaden. If the BS-2 is called the first 
generation practical broadcasting satellite, the BS-3 is the second 
generaticai practical broadcasting satellite. 

We assume the design and production of the BS-3 will take about five 
yeeirs. Before that, we have to discuss and decide such inportant matters 
as how to use them, what fields will use them, etc. Satellite production, 
launching techniques, and broadcasting methods have progressed remarkably. 

Oi the other hand, the popular needs for broadcasting have tended to 
increase. So we need a serious discussion from a broad point of view in 
order to make decisions about the second generation broadcasting satellites. 

Considering this situation, in June 1980 the Survey Research Conmlssion 
for Development of Uses for Radiowaves, Practical Satellite Comnlttee was 
established as a private comnlttee of the Director of the Radiowaves 
Regulatory Bureau, Ministry of Postal Services. This comnlttee has 
Investigated and studied the use of second generation broadcasting satellites 
for the past two years; its findings will be sumned ip in this report , 
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REPORT OF SURVEY RESEARCSi OF WAYS OF USING SECOND GENERATION 
PRACTICAL BFDADCASTING SATELLTIES 

Survey Research Conmission for Development of Uses 
for Radiowaves, Practical Satellites Subcommittee 

Chapter 1. The Slpyiificance of the Uses of Broadcasting Satellites and 

the broalacas'tlng Satellites Plans of Japan and Other Countries 

1. The Slgilficance of the Uses of Broadcasting Satellites. 

The broadcasting satellite transmits broadcasting waves from a /3* 

stationai 7 orbit 36,000 km above the equator to the Islands of Japan. 

The vriiole country of Japan can be covered by one beam. Also, since the 
broadcasting satellite’s radiowave comes from such a hi^ angle, there is 
not much influence from the landscape or buildings. Using the hi^r cycle 
area, we can broadcast with good quality, and do broadcasting which needs 
a wide band of cycles. Considering these characteristics, the broadcasting 
satellite has the following slgilficance in our country. 

(1) An Increase of Broadcasting Channels . 

At the World Alliance of Radiowaves Controllers~Broadcasting Satellites 
(WARC-BS) conference about plans in the 12 GHz field in 1977» Japan was 
assigned 8 channels for televisioi broadcasting waves, and the position of 
an orbit. Thus it became possible to broadcast 8 channels nationwide. On 


^unfc'irs in the margin indicate paglnatlcai in the forelgi text. 
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the earth's surface, nost VHP and IMF bands<->for television broadcasting— 
are already being used. It has become difficult to assign any 
nationwide broadcasting channels. 1!^ broadcasting satellite pla^s an 
Inportant role in the develc^nait of an Increased nuntoer of waves. 

(2) Possibilities for New Styles of Broadcasting . 'A 

Using the broadcasting satellites in the field of broadcasting service, 
new styles of broadcasting, such as hi^ly efficient television broadcasting 
vrtiich needs wider band width than the present televlslcai broadcasting, PCM 
voice broadcasting vrtilch specializes In television broadcasting 1 channel, 
and stationary picture broadcasting will all be possible. Moreover, 
broadcasting of letters and facsimiles will be possible. Thus the popular 
denand can be satisfied. 

(3) Ihe I^allzation of Short-Tem and Economical Nationwide 
Broadcasting . 

In order to broadcast nationwide from the earth transmit systems, it is 
necessary to construct many relay stations. But with the broadcasting 
satellite, after sending the satellite Into orbit, and providing a minor 
transmission and control system, it is possible to realize a good quality, 
nationwide broadcasting system, and with less cost. However, it is necessary 
to note that the broadcasting receiver rrust be equipped with a receiver 
for satellite broadcasting, and that it will be difficult to broadcast 
elaborate local broadcasts as with earth broadcasting. 

(4) Coitrlbution to Domestic Industry . 

Since we have to use the most advanced technoloQr extensively to 
develop satellite broadcasting, it will contribute to the advancement of 
the technological level of Industry in our country. Also, as satellite 
broadcasting spreads widely, industries related to the receiver will 
devt'lcp, and our conpetitlve position internationally in this field will be 
strengthened. /5 
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As mentlc»ied above, satellite broadcasting use Is greatly slgilflcant as 
a means of broadcasting nationwide, to meet the various popular dsnands for 
broadcasting, to help Industrial development, and to lnprove tlw broeuScastlng 
culture. 


2, Japan’s Broadcasting .Satellite Plan . 

Our broadcasting satellite plans Include BS (a middle-sized, test 
broadcasting satellite) soit i;p In 1978, and BS-2 (the first generation 
practical broadcasting satellite) vAilch Is scheduled to be sent v;p In 1983< 

(1) Plan to Test a Middle-Sized Broadcasting Satellite (BS) . 

Investigation into the development of broadcasting satellites began 
in around 1965, Just before and after the coinnunlcatlons satellite. 

The purpose of BS was to establish the various techniques for a 
practical broadcasting satellite. In the 1973 Space Development Project 
it was decided to send it off using a Delta style rocket made by NASA of 
the U.S. This project was promoted by the Ministry of Postal Ser^ces with 
the help of related agencies. Production of the satellite was prcmoted by 
the Space Development Agency, and the earth equipment — the central and 
wortclng stations— were established by the Radiowaves Research Office of 
the Ministry of Postal Services. NHK equipped a portable transmitter and 
receiving station, a station only for reception, and slnple reception /i 
equipment . 

The outline of BS Is shown in Table 1. 

The BS was sent into orhlt on 8 ^ril, 1978, using the Delta style 
rocket, and the Ministry of Postal Sejrvlces, NHK, and other agencies did 
various tests. As a result, it was approved that the satellite fUnctloied 
with efficiency as e^qpected, and It was possible to satisfactorily receive 
the various styles of broadcasting. 

The items tested on the BS aire shown in Table 2. 


3 


since BS aided Its efflcloicy as a television broadcasting tranNnltt»*» 
tests have been conducted since Jurie 1980 on the satellite control 
technology. 


Table 1. Ihe Outline of BS 


HEM 

Ortiit PoslticMi 
Shape 


Wel^t 


COmENIS 

110° east longitude, statlonaiy satellite oxblt 
Box type 

about 1.3 ni long, 1.2 m wide (about 9 m vdien 
sun battery par»l opens), 3«1 m hl^ 

about 355 kg In the first period oi stationary 
satellite orbit 


Control Style 

Power Generated by 
Sun Battery 

Coniainlcatlon Antenna 


Transmission Frequency 


3 axis ccxitrol form 

about 780 W (3 years after sunmer solstice) 
Shaped Beam Antenna 

Advantage: to nslniand Japan, over 37 dB 
to Okinawa and Ogasawara, over 28 dB 

12 Oiz band 


Transmission Electrical Power 100 W per one channel 


Transmission Channels Simultaneous transmission of two color 

television channels 

Service Area Throu^out Je^)an (In the central part of 

mainland Japan, rec^tion is possible with a 
1 m diameter parabolic antenria; on other 
Islarxis such as Ogasawara a 4.5 m diameter 
antenna is needed.) 

Life Span 3 years 

Launching Rocket NASA’s Delta style rocket 


(2) Plan for the First Generation Practical Broadcasting Satellite /8 


A. Details of Development Plan Declslcxis . 

Affirming the success of the BS experience, we aimed to realize the 

broadcasting satellite earlier than had been planned. In 1979 the Space 

Development Project decided to push forward the technical develojxnent of 
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the breadcasting satellite. At the same tins, we aimed to solve the audio 
and vision problens of NHK television broadcasting. Our nation's first 
practical broadcasting satellites, BS»2, are to be launched Into oztlt 
using the domestically made N-II Rocket— the presmitly used satellite (BS-2a) 
In 1983> and the orbit reserve satellite (BS-2b) In 1985. 

Accordingly, we began to develop the BS-2 In 1980, and at present we 
are progressing with the production and launch preparation. BS>2 Is 
basically tl^ same scale as tt« BS, but changes In tl« productlm deslgi 
are being made to fit the N-II Rocket, and to ccmply with the twstsilcal 
standards decided at WARC-BC. 

Ihe differences between BS and BS-2 are shown In I^le 3. 

Moreover, since the BS-2 has the dual purposes of development and use, 
the expenses for production and launching of the satellite will be covered 
by the national govenment, and 60J by NHK, the organization which Is 
to use It. 


B, Outline of Plan for Use . 

Since television broadcasting began in Jsqpan In 1953* It has made 
remaiicable progress. Today it has hl^ value as an Infonnaticai media which 
provides programs of news, education, recreation, etc., and has become an 
essential part of the life of the nation's people. 

Since then, NHK has tried to spread television broadcasting nationwide 
by establishing relay stations and collective reception equipment. But 
still reception is difficult In some areas. We estimate there will be /lO 
sone 400,000 households with audio and vls\ial receptlcm difficulties In 
1983 when the BS-2 Is scheduled to be sent into ozblt. Solving tl'ie audio 
and visual problems of NHK television broadcasting Is a sibject of urgmit 
policy. If we are to attenpt the solution with an earth system as in the 
past, since there are many Isolated areas and Islands, we will r»ed more 
funds and time. 
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Table 2. It ana Tested on the BS 

1. Tests related to the Satellite &:x}adca8tlng Syst«n's Basic Technology. 

(1) possible reception area 

(2) transmittal mettKJds 

(3) transmission waves 

(4) frequency bands 

(5) characteristics of the satellite 

(6) characteristics of the earth equipment 

2. Tests related to the Satellite Control and Satellite Broadcasting Syston 
Functl(»ilng Methods. 

(1) satellite ccvitrol techniques 

(2) satellite broadcasting system functlmlng 

(3) satellite access from nultlple stations 

3. Tests related to Receptlcn of Broadcasting Satellite Waves. 

(1) evaluation of rec^tlai of broadcasting satellite waves 

(2) litprovwnent of reception technology for satellite broadcasting 

(Note) Taken from the BS Test Basic Flaming Report (March 4, 1978), 



Table 3. The Differences between BS and BS-2 


ITEM 

BS 

BS-2 

C0tf®HS 

Nuirber of 

launchings 

110® east longitude, 
statlonaiy satellite 
ort)lt— one 
(earth preparatory 
satellite— one) 

presently at 110® east 
longitude, stationary 
satellite oitlt, and 
preparatory satellite 
—one each 

Antenna System 
and Directional 
Fine Degree 

direct 

antenna degree within 
jjD.2® (within +2® 
degree of iTevoTution) 

clockwise wave 
antenna directional 
c'egree within +0.1® 
(within +0.6® oif 
revolution) 

to conply with 
WARC-BC 
technical 
standards 

Life Span 

3 years 

estimated ^*-5 years 


launch Rocket 

Delta style 

N-II Rocket 


Other 


110rt-welj^t 
communication system, 
and litproved 
efficiency; inproved 
telemetry and 
collective system use 



Taking this Into consideration, in order to resolve the difficult audio 
and vision of NHK television broadcasting, and simultaneously to assure 
broadcasting In case of emergencies, and Inprove tlw quality of television 
broadcasting rec^tlcn, we decided to launch the BS-2. 
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Moreover, tiie etatioiaxy oxtit position of the satellite, and the 
comnunicatioi «uid broedcasting systems which were established in August 
1979* will be controlled according to the CoR«urd.cations and &X)adcastlng 
Satellite Systmns Law. 


The const ructicm of the BS-2 syst«n is outlined in Fig. 1. 


(3) Development Sc^wdule of t|^ Second OcieratiCTi Practical 
BrbadoMting Satellite Cfa^3) . 


^2 


It is necessaxy to launch the second generation broadcasting satellite 
(BS-3) in 1988 vdien the life span of BS-2 la nearly coopleted. 


BS-2, idilch is of the same size and capacity as BS, is being 
constructed based on the development results of BS. We plan to take about 
^ years from basic deslgyi to the launch. It is necessaiy for BS-3 to be 
bigger, with a greater cspacity and longer life span than BS-2, so it ml^it 
take 5 years to develop. Accordingly, development must begin in 1984. 
Before than, in 1982, we plan to outline the desigi, and in 1983 we assume 
that the pi^ai^toiy desl0i will be completed. 


Ihe development sciwdule for 3S-3 is shown In Fig. 2. 

3. Bxoadcastlxig Satellite Projects of Other Countries . /14 

(1) Broadcasting Satellite Pro.lects of the Uhited States . 

The U.S. launched Application Technology Satellite (ATS) No. 6 in 
1974, and tested the collective receiving system for satellite broadcasting 
using the 2.6 C3iz band. Two years later, in 1976, they launched with Canada 
a conminlcation technology satellite which is able to transmit ©?eat 
quantities of electrical power on the 12 GHz bar^. Ihey proved it is 
possible to receive the auo^lo and television broadcasting by satellite using 
an antenna as small as 1 m in diameter. Althou^ the use of the bixadcastlng 


7 



satellite was delayed^ they did not wait for the Radio Area R^rt Ccni^r^e 
(RAK!-83) on the seccaid area of the broadcasting satellite business scl:»duled 
for 1983. They decided to launch broadcasting satellites earlier. 
Accordingly, 14 companies. Including idilch Is a sidcsl diary of Ckmsat, 
the Ccarmunlcaticmi Satellite Cottpany, spiled to the PCC to realize the 
broadcasting satellite. By the end of Decentoer 198I, the FCC had examined 
the plans of 9 companies, excluding 5 conpanies vdilch lacted proper 
operation plans. The plans for broadcasting satellites of ttese 9 companies 
are shown in Table 4. 

(2) Broadest ing Satellite Projects in Western Europe and /I6 

Other Countries. ~ 

West Geirnany aixi France have progressed with the development of a 
large broadcasting satellite which can transmit 5 channels, as assigied 
at WARC-BS. These satellites should be launched in May and Septentoer of 
1985, one to one and one half year after our BS. They presently plan to use 
3 channels for preparation. It seems their purpose is to continue 
examination. 

England, Italy, Sweden and other countries have also begun to examine 
the development of broadcasting satellites. VIhen Japan launches the second 
generation broadcasting satellite, it is assumed that Western European 
countries will take initiative to begin in earnest to use broadcasting 
satellites . 

The broadcasting satellite projects of other foreign countries, 
excluding the U.S., are shown in Fig. 5. 
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satellite presentljr in use 
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(Note) General destgi - examine possible system outlines. 

Preparatory design - strengthen the design demand system. 

Basic detailed design - examine the hardware and carry out the design. 


























































Note: TVpes of Service (W) 

A: Inccane frcm advertisements 
B: pay television 
C: lease channel 

D: direct household recepticai 

E: broadcast corpany use for retransmission of rec^tlon 
F: UHP television coirpany use fbr retransmission of receptloi 
G: LPTV station use for retransmission of rec^tlon 
H: Hl^ definition television broadcasting 
I: Teletext 

J: Supplementaiy services (stereo sound, bilingual broadcasts, 
etc.) 

Source: Broadcasting Magazine (July 20, 1981), etc. 


Chapter 2. Technological Conditions and E3<pense Estimates for the SecCTid /21 
Gene'rati^ broadcasting Satellite . 


1. Technical Conditions. 


In recent years, the Interest of first Japan, then other countries, in 
the development and use of broadcasting satellites has greatly increased, 
and the technology of satellites, launchers, receivers, etc., has advanced 
rapidly. Accordingly, in order to investigate the uses of the second 
generation practical broadcasting satellite, it is necessary to consider 
vrtiat uses of technology will be possible in the decade beginning in 1985, 
when this satellite will be realized. 


(1) Usable Frequencies. 

Frequencies that can be used by broadcasting satellites, according to 
the Radio CoitmunlcaticsTs Rules of the Inteniational Electrical Conmunlcatlons 
Pact, are shown in Table 6. 


Since the 620-790 MHz, or the 2.5-2.69 GHz, fr^uencles ar^ presently /22 
being used in Japan by the earth broadcasting business (UHF television 
broadcasting) and fixed businesses, it is difficult for the broadcasting 
Industry to use these frequencies. 
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Table 5. Brc^casting Satellite Plana of Other Cotmtrlw (ea 


Oountzy 

Satellite 

Nkm 

Vest GeraanQT 

TV-SAT 

(D3) 

France 

T D F - 1 
(P3) 

ESA 

(European Space 
Association) 

-J 

L-S AT 

England 


Sweden 

TELE-X 

ARABSAT 

(Arab Satellite 

Communication 

Association 

Arabsat 

Saudi Arabia 

SABS 

India 

INSAT-l 

Australia 

AN S C S j 

U.S.S.R. 

1 

Ekran ^ 

\ 




1 Satellite 
Praetloal 

Uae 


broad- 

casting 


p^uae 


boroad- 


aulU- 

purpose 


purpose 


test and aultl- 
praetleal purpo* 
use 


practiced multi- 
use purpose 


practical 

use casting 


Number of 
Sati^itM 

UuiMb Oats 
(launch 
Ship) 

Orbit 

7 .... . 

in use 1 

collective 
earth reserve 

-1 

in x:se 1 

f 

1 9 8 5. 5 

Arian 

, 

1 9 8 5, 9 

Arlan 

19“W 

19»W 

In use 1 

1986 

Arian 

19"W 

in use 1 
reserve in 
orbit 1 
earth 
reserve 1 

19 8 6 

(Approx. ) 

31*W 


1 9 8 6. 6 

Arlan 

S“E 

in use 1 
reserve in 
orbit 1 
earth 
reserve 1 

1 9 8 4. 2 
Arian 

19PE 

26“E 


1984 

< 

17*E 

in use 1 
reserve In 
orbit 1 

1962 

(Delta) 

1983 

(STS) 

74"E 

94®E 

in use 1 
reserve in 
orbit 1 
earth 
reserve 1 

1 & 8 5 

(approx. ) 

156“E 
164®E 
C 160®E) 

6 

1 9 7 6. 1 0~ 
19 80. 12 

(ProtonD) 

a 

9 9®E 


Xdfe ^aa 
of dealgm 
(sraaaea) 


EOL.DOUT FRAME 


casting 


Note: In addition to tt^ ^ove^ Luxei^ouri, ^lits^^land, and 
are examining broadcasting satellltt projects. 


Ite Plans of Other Ctountrles (excluding the U.S. ) 
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lleotrtoal 


Ship) , (y-Sr Sm »“ 1"^ (SS I ‘ ’ 


1 9 8 5. 5 

Arlan 



(Approx. ) 


19 8 6 . 6 

Arlan 


1 9 8 4. 2 

Arlan 


3 i°w 5-7 



1962 

(Delta) 

1903 

(STS) 


1 &85 

(approx. ) 


1 97 6. 10~ 
1980. 1 2 

(ProtonD) 


156“B 

I64®E 

160®E) 


(1st orbit) — 


1 ton olaae 


1 ton olasa 


1.380-1,430 kg 2^ 


600 kg-1 ton 

class 2 TV 
other 


1 ton class 2 W 

other 


680 kg 



1 TV 
other 


2 TV and 
1 TV(for 

Arab area) 


approx. 600 kg| 2 TV 
I other 


1.1^ kg or 
1,250 kg 


zy> or 

260 65»5 17/12 


230 or 
260 



17/12 


17/12 

other 


17/12 

other 


17/12 

other 


6/2.5 

other 


lb/12 


6/2.5 

other 


lb/12 


IM 

■Mils 















































Table 6. Die Distribution of Freousnoies fbr the Broi^eastint 
5a^e I H€ e Tbdiil;iy Ts 15 7 9). ® 


Frequency Band 

Width of FTequmcy Baoid 

Notes 

620-790 Mte 

170 MIz 


2.5-2.69 (31z 

190 mz 

fco* cooperative recepticm 

11.7-12.2 GHz 

500 I«z 

Region 1, Including Europe ttid 
U.S.S.R., is 11.7-12.5 GHz. 
Reglcm 2, Including North and 
South America, Is 11*7-12.7 QHa 

12.5-12.75 Cfflz 

250 MHz 

Capable of cooperative re^ption 
only In Region 2, ircludes 
j£g>an 

22.5-23 GHz 

500 ^z 

excluding Region 1 

^0.5-42.5 GHz 

2,000 r«z 


8H-86 GHz 

2,000 Miz* 



In addition to the cooperative reception premised for the broadcasting 
satellite Industry in the 12,5-12.75 (jHz frequency band, a variety of fixed 
satellite businesses, and fixed businesses on earth, etc., are able to use 
this frequency band. Iherefore, taking Into ccaislderaticMi dmnand tieniB and 
technological progress. Investigation into the use field In the future most 
take place. 

In the 22.5-23 GHz, ^0 GHz, and 80 GHz frequencies, it Is difficult to 
consider the p3?actical use of the secotxi generation because the basic 
technology of hl^ voltage transmisslcn vihlch can cqpe with large decreases 
caused by rainfall has not yet been accarplished. 

Concerning the 11.7-12.2 GHz frequency band, since the WAHC-BS In 1977 
at which an International agreement was concluded ccxicemlng the frequency 
assignment plan for the broadcasting satellite business, it became possible 
for j£$>an to use 8 channel frequencies. The country, orbit position, channel 
nunter, intersection point of the beam center and earth’s surface, width of 
antenna beam, beam shape, , maximum radiation, etc. were sti^clfled. 

For exanple. Table 7 shows the other countries, and channels, to use an 
orbit position of 110° east longitude together with Japan. 
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Table 7. Distribution of Frwymles /tanong Broa&saatlng £23 
^teUlte Indiatrles of Other fcouffbriiw talng the 
dtrb'it J^os'itiai as J‘«>an, 


OOUMTRY 

OIBIT posmcN 

CHANNELS 

Japan 

110® east long. 

1 3 5 7 9 

Republic 
of Korea 

n 

2 M 6 8 
10 12 

D.P.R.K. 


IM 16 18 
20 22 

Papua New 
Guinea 

tt 

2 6 10 14 

U.S.S.R. 

ti 

19 23 27 
31 35 39 


11 

25 


ooMens 

clockwise The USSR also uses 
oztlt positions of 
east long. 

23®, IMO® 

counter- 

clockwise 

counter- 

clockwise 

clockwise 

clockwise 

clcskwlse 


This International agreenent, Issued in January 1979, has been in effect 
for at least 15 years, and will also be supplied to the second generation 
broadcasting satellite. 

Moreover, in Region 1 which incluctes North and South America, an PARC 
for Region 1 will be held in June 1983, and similar frequenc^edlstrlbutlon 
plans will be made for Regions 1 and 3. It has been 5 years since the 
WARC-BS meeting in 1977; the distribution of frequencies, vdilch will 
reflect the technological progress, will be watched with keen Interest. 

(2) Technical Aspects of Satellite Construction and launching . 

A. Satellite Welfjit ax^ the launcher Rocket . 

Since the H-I Rocket will be used as our nation's largest man-made /24 
satellite launcher starting in 1985, actual development was begun In 1981. 

The H-I Rocket is a 3-stage rocket. The first stage of the N-II Rocket is 
used as its first stage; an engim with liquid ojygen and liquid hydrogen 
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as prqpellar.t is used In the second stage; and a fixed neta? is used 

In the third stage. Thus, it is now possible to lunch a stationary 
satellite of 550 kg. Presently « it is necessary to use a launcher rocket 
from another country to lift a stationary satellite of over 550 kg. After 
1985 it will be possible to use the following foreign-nade launch rockets: 
U.S. Space Shuttle (Riming Solid I^per Stage— Delta, fbr stationary 

satellite oihlt wei^t of 600 kg; the SSUS-A for 1,000 kg); Delta Roctet 
(approximately 600 kg); Atlas/Centaur Rocket (^proxlmately 1,000 kg); the 
Eurcpean Arlane Rocket (jpproximately 1,000-1,400 kg). If the ^ace Shuttle 
development progresses satisfactorily, plans are to stop production of the 
U.S.'s Delta and Atlas/Centaur Roclwts after 1987. But depending on the 
ctevelcpment of the Space Shuttle, there is also the possibility of their 
continued use. Of course we must thorou^ily investigate the eu^,noiiy and 
reliability of using forelgvmade launch rockets. But fundamentally, we 
most give full concern to the questlcai of how to hannonlze with the nation's 
broad policy of space development which calls for development of domestic 
production of rockets as part of the nation’s basic policy. 

B. Satellite Wei^t and Transmission Power — Nuirber of Channels . 

According to the international agreement on broadcasting satellites 

menticned above, the maximum sanctioned power at the edge of tte 

2 

coverage region is set at -103 dBW/m . This value means that even vAren a lew 

static receiver attachment with static heat of 500® K is attached to a 75 cm 

diameter parabolic anterma and 2 dB waves are lost with 20 nm of actual 

rainfall in one hour, and even thou^ the reception antenna unctei*goes scxne 

deterioration with time, a good televlslai visual image can be received. 

When using the same antenna pattern as the middle-sized test broadcasting 

2 

satellite, "Yuri," to attain this -103 dBW/m at the extremes of Kyushu and 
Hokkaido, It will be necessary to have a transmission pewer of 300-400 W 
per chanr^el of the broadcasting satellite. But uncter nomal ccnditlons for 
the transmitter, we can receive a good visual Image even with a value less 
than -103 dBW/m^. 

Since the launch rocket for the first generation broadcasting /26 

satellite, the N-II Rocket, is only enable of launching a stationary 
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satellite of about 350 kg, 2 chatmels are assured, vrlth trarwilsslcm poMer 
of 100 \1 per ctUBinel. 

On the otl^r hand, the (tevelopnent of a hig^ily reliable, U^t, 
hl^success ration big electrical generator to take aboard the satellite 
(IViT) Is indispensable; In several countries that developmoit Is being 
carried out. With tl^ strong possibility of developtnent of a IWI generator 
that exceeds 300 W, It Is proper to think of a IVfT to take aboard the BS-3 
vd.th 100-200 W potential. 



Pig. 3. Satellite Wei^t and Transmission Pcwejw 
Nuirber of Channels. 

Note: Graph done based on the assunption of the CCIR IWP PIEN/3 Report 


In order to decide how much transmission power to allot for each /27 
channel, after deciding the wel^t and shape of the satellite that is 
launchable. It is necessaiy to do a detailed Investigatlcai of the nuntoer 
of charjiels to be used, the satellite's life span and reliability (redundancy). 
Fig. 3 shows the approximate relationship between satellite wel^t, transmission 
power and the number of channels, based on a life span of 7 years. If the 
satellite wel^t is set at 550 kg, this fi©n:*e irxJlcates a satellite vdjlch Is 
enable of 3 chanr^ls at 100 W each, or with difficulty channels at 100 W 
each. To guarantee more than 3 channels, viille giving transmission power of 
over 100 W per station, two or more 550 kg satellites can be used. Or, rather 
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than presunlng the use of forel0>ma<3e launchers, the develq^nent of a lai^r 
satellite should be Investigated. 

C. Effective Use of the Resen'e Satellite . 

With a practical satellite, in order to avoid long periods of 
transmission Interruption due to breakdown of the apparatus ^oard the 
satellite, the normal method is to send a reserve satellite Into oxbit. But 
since It Is veiy costly co produce and send a reserve satellite Into oiblt. It 
is desirable to thorouj^ily Investigate the effective use of the reserve 
satellite. For exeitple, while the px^ctlcal satellite is fmctlonlng 
normally, It Is possible to tenporarlly use the reserve satellite to make 
use of a channel for test broadcasting, etc. But In order to do this, /28 
the frequency range that can be used by the relay equipmrait on board can be 
broadened, or it Is necessary to carry separately on the satellite relay 
equipment for a reserve channel. 

D. The Carrying of Relay Equipment to Relay Not>»regiiar Pros*ame . 

As larger satellites become possible, we can ccwisider the possibility 
of heavier satellites with hi^er electrical power. But in order not to 
damage the functicais of broadcasting satellites of the future, we need to 
plan to increase the satellite's functions, and to Investigate how to 
increase the rate of ttelr efflclait use. As one way to do this. In 
addition to powerful broadcasting relay equipment, we can put on board the 
satellite lower-power relay equipment for relaying to non-regular stations, 
to relay local coverage programs to the central broadcasting station by using 
car-based local stations to be sent throughout the nation. However, aside 
from problems of the satellite desigi and production of the second generation 
broadcasting satellite, in order to use relay equipment for relaying 
broadcasts to non-regular stations we must thorou^ly Investigate the 
frequencies, oiblts, etc, to be used. 

(3) Receiving Systems . 

Ihere are two kinds of receiving systems for satellite broadcasting: 
Individual reception and cooperative reception. 
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A. Individual Reception . 


Ihe nontal Individual receiver toe hous^ld use for reception of 
satellite broadcasting consists of a parebollc antenna, and outdoor and ^ 
indoor apparatus, as shown in Fig. 4. Ibe outdoor ^aratus reduces the 
status of weak radiowaves , and transfers the radiowaves to the UHP band 
to transmit them Inside the house. Indoor apparatus Is for chsffnel 
selection by video sl^ials, with a hoc^-up to the video attachment terminal 
of the existing televlslcsi receiver, or by retransforming these sl^ials and 
looking iq? to the antenna terminal of the television receiver. 

To broadcast letters, still pictures, and PCM sound, other additional 
equipment will need to be added. To promote the spread of satellite 
broadcasting, it Is inportant to attain the slnplest reception with the 
smallest possible antoina. It has been proven In broadcasting satellite 
tests that good reception is possible with clear skies in l^rushu and 
Hokkaido with 100 W per channel using aim diameter parabolic antenna. 

When It rains hard, according to calculations aim diameter antenna will 
be needed In the central part of mainland Japan, and a 1.5 m antenna In 
Kyushu and Hokkaido. If the power Is Increased to 200 W per channel, even 
when It rains It will be sufficient to use an antenna of about 75 cm diameter 
In the central part of Japan, and aie as small as about 1 m diameter In 
Kyushu and Hokkaido. 

B. Cooperative Reception. /31 

Aiother possible form of satellite broadcasting reception is cooperative 
receptl^. In Japan, already about lOjS of all hous^olds, or a4)0Ut 3,000,000 
households, receive earth broadcasting throu^ cooperative recelwrs. There 
are Over 28,000 such lr.stallatlons . If radiowaves from a broadcasting 
satellite are also received coqperatlvely as with earth broadcasting, and 
the existing coaxial cables are distributed to Individual families, 
satisfactory and ecorvcmlcal satellite broadcasting receptlcai will be possible. 
However, since most of the existing equipment uses systems restricted to a 
naxlnum of 11 channels using the VHF bands, when there are not enou^ unused 
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Fig. Individual Reception Apparatus for Satellite Broadcasting 


Oo 









On the other hand, it is also possible to consider relatively 
Icw-pcwered satellite broadcasting with a large receiver antama and hi^ 
edacity reception gpparatus. According to the Radio Transmission Rules of 
the Intematicnal Raiio Transmissicn Pact, this kind of broadcasting 
satellite is called a broadcasting satellite for Coqperative Reception. VJten 
attenpting to serve a lar^ area with limited transmissioi pewer, taking 
into consideration program distribution and methods of use similar to 
comrunication satellites, and \idien there is a conmnication policy of 
promoting a nationwide television mtwork, it would be advantageous to /32 
construct a broadcasting satellite for coqperative reception and launch it 
into orbit. However, ccaisidering the insufficient diffusion of coc^erative 
receiving equipment in our country, in planning for the increased use of 
broadcasting satellites , it would be better to use a broadcasting satellite 
with powerful transmitter for individual reception than a broacteasting 
satellite with low-powered transmissioi for coqperative reception, thus 
resulting in benefit for more of the people of Japan, 

2. Cost Estimates . 

Here we have calculated the estimated costs of procuring the space 
parts of the program, and conpared that with the costs of constructing 
nationwide broadcasting using earth level broadcasting. We also investigated 
the costs connected to receivers for satellite broadcasting. Althou^ it 
is desirable to publicize and use reliable data on cost estimates in the 
future, it is difficult to come ip with a corrv •’.t budget because our nation 
lacks such data and there are presently many undecided variables. So this 
cast estimate is to give us an approximate standard for use in this 
investigation. 

(1) Cost of Procuring the Parts in Space . 

The space parts Include the satellite and its control system. For 
this test budget we must estimate satellite construction, launching and /33 
satellite control related costs. 
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A. Costs of Satellite Ccyistruetloi and Lamchlng 


(a) Ifypothetlcal Models. 

As is explained In Part 1 of Chapter the use of 3 or It ct^nnels is 
hypothesized for the seccaid gMierati<xi broadcasting satellite. Accordii^ly, 
in this c(^t estinate, we used the following two r^resentative models, 
both 550 kg-scale satellites \diich can be launcted using the H-I Rocket. 

(I) to produce 3 satellites capable of 3 or 4 chanr»ls 
with 100 W per channel, and to launch 2 of than using the H-I Rocket. 

(II) to produce 4 satellites capable of 2 chamiels with 
150 or 200 W per channel, and to lamch 3 of them using the H-I Rocket. 

And, for an exanple using a forel 0 >-made launch rocket we have 
hypothesized 


(III) to produce 3 satellites enable of 4 channels with 
200 W per channel, and to launch 2 of them usir^ the ;^ace Shuttle. 

Each of these, as a practical satellite system, presumes the productiem 
of one reserve satellite in orbit or oi earth, 

(b) Cost Estimate . /34 

The results of cost estimates for each of the hypothetical models are 
shown in Table 8 . 
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8, Cost Estimate fbr Each hypothetical Model 


Model 


n 


nz 


(Hot 



SatolUto** IkaaMlMlea 3 100 V or 

2 150 V or 

4 200 W 

2^ ¥ okaa 


FoMT* Mo* of Qmnnola 

4 100 V oh. 

2 aOO ¥ eh. 

ehaanal. 


hrpo- 

Hmhmt to bo Frodueod 

FFMt 1 

PTMi 1 

PfMl 1 

mi 1 

thetioal 


fMt 2 

fMl 3 

mi 2 

mi 1 

Model 







StatloBury Satdllito 

550 kg 

550 kg 

800 kg 

350 kg 


Oorbii Wol^t 

claaa 

daaa 


0IMMI 


Life Span 

7 yoors 

7 yoaxs 

7 yoaxa 

5 y««» 


laoB^ MlBsllo 

H-1 

H-I 

^aoo 

M-n 





Stoutilo 



(1) SatoUito Froduo- 




(*•) (*f) 


tlon (*1) 

320 

450 

550 

230 ( 310 ) 


(2) Loan^ Bodcot 





Ooet 

Froduetlon and 

280 

420 

150 

300 

(la 

Laaneh (*b) 





huadjred 






■iUione 

(3) FoUow-t» Oontrolt 





of foo) 

oto. 

90 

120 

90 

90 


(4) launch li»ia«aoo(M) 

35 

50 

20 

50 (40) 


TOTAL 

775 

1,040 

810 

1 

§ 


(*a) All satellite production costs are presuming domestic production, and 
we figured with the following methodology. 

(1) First, the costs when ordering production in a foreign country were 
figured using the following formula, from the CCIR, IWP, and PLEN/3 reports. 

Satellite Production Cost: OC^ + nC2*^.lM5 x + n x 6.40 x 

C, : Development Cost for PM (Proto Pll^t Model) (1979 values, $) 

Cp.* Production cost of one M (Fli^t Model) (1979 values, $) 
nT nunber of FT'ls produced 
W: stationary satellite orb it wel^t (kg) 
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(2) Next, taking Into conslderatl<xi the lack of technological /35 

accumulation in Js^an, the cost of dcanestic productioi was estimated to be”l,5 
times that of foreign piToduction. 

Moreover, assuming a yearly cost Increase of St, the figures for BS-2 
assume a total unit order in 1980 ($1 ■ 220 yen). 

(*b) Ihe cost estimate for launch rocket prod»iction and the launch was 
figured as follows, 

(Models I and II) (tost for the H-I Rocket was set at l4 billion yen, 
based on the First Report, Second Sectional Meeting, Space Development 
Comnittee. 

(Model III) Costs for launching an 800 kg class satellite using tl^ 

Space Shuttle were based on material published by NASA in 1980. Figuring 
0,5 for the capacity factor, a cost increase index of 2.0 (ccatpared to 
1975) by 1984 the BS-2 is scheduled to be launched, and adding $8 
millicxi for the cost of use of the SSUS-A, the total is 7*5 billiai yen 
($1 » 220 yen). 

(Reference) To launch a 550 kg satellite using the Space Shuttle, 
with a edacity factor of 0.3, and $6 million for use of the SSUS-D, the 
total comes to 5 billion yen ($1 » 220 yen). 

According to ESA related pitolications , using the Ariane Rocket would 
cost 6 billion yen to launch a 550 kg satellite, and 10 billion yen for a 
1 tcxi scale satellite (FI * 60 yen). 

(*c) To estimate the costs of follow*tp control until the satellite reaches 
a stable stage, we used a figure proportionate to the costs for the BS-2. 

With follow-ip control costs for one launch at 3 billion yen, we fixed 
the costs for equipment cxi the earth at 3 billion yen, 

(*d) We estimated launch insurance at 10% of the total cost of launch 
rocket production, launch cost, and follow=^tp control cost for each launch, 

(For BS-2, the cost of production of the earth reserve satellite is 
also inducted.) 

(*e) Costs for BS-2 are from 1980 estimates. 

(*f) Figures in parentheses for BS-2 costs are to match with hypothetical 
moctels (I) - (III) by including the cost of production of an earth reserve 
satellite . 


B. Initial Investment for Each Channel to Prx>cure Space Parts . 


According to A above, our estimate for the initial Investment for each 
channel is shon in Table 9. 


C. Annual Expenses Per Channel to Procure Space Parts . 


In Japan, the status of practical comnunlcatlon satellites and 
broadcasting satellites, and the use management of altitucie control are 
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Med«l 


"Mjle 9. Initial Investment for Each Channel 


(I) to paeAueo 3 
100 V-3 eh. er 
100 «-h etea. 
SoUUito Mi 
iMaeh 2 with 
M H-I zookot 


(ZI) to pvDiaeo k 
150 V-2^ er 
200 »-2 eh 
•otellitoo Ml 
IhOMb 3 vltit 
M H-I roekot 


(in)to iredtteo 3 
200 1M» eh. 
■othUitoo 
Uu ne h 2 «l«i o 
Spooe Shuttle 



Initial ^nreet^ 

MBt per flhaimel 260-190 260 

(huBlred aiUlone 
of yen) 


3‘K) (370) 


(Note 1) The national government will bear ^*0$ of satellite producticn and 
launch costs from scientific technology developmait funds. If the government 
will similarly bear such a fixed percentage of costs for the BS-3, the cost 
to tile user will be reduced preport lonally. 


(Note 2) If satellite production for Models (I) and (II) were to be 
conti’acted in a foreigi country and launched using the Space Shuttle we figure 
the Initial investment per channel would be 15-11 billion yen for Model (I) 
and about 13 billion yen for Model (II). 


all conducted as a unit in a comirunlcation-broadcastlng satellite system. 

We estimate the control costs for each of the broadcasting satellite 
models to be around 2 billion yen annually. 

Thus, in seeking a control cost per channel, if we were to convert 
the initial investment of B above into annual costs and add them, the annual 
cost for procurement of space parts per channel comes out to the figures 
shown in Table 10. 


Table 10. Annual Costs per Channel 

Model (I) (II) (III) (for refereeoe)SB-2 

Annual Qoet per 

ChMnel(in 55“^ 55 ^5 95 (IO 5 ) 

hundred nlUioai 
of yen) 

(Note 1) In converting the Initial investment to annual costs, the capital 
revulsion coefficient is 0.1921 for a 7 year life span, and 0.2504 for a 
5 year* life span when the interest rate is 8$. 

(Note 2) If the satellite production of Models (I) and (II) is contracted 
in a forei^i country, and they are launched using the Space Shuttle, annual 
costs per channel would be 2. 5-3 *5 billion yen for (I) and about 3.5 billion 
yen for (II). 
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We can ejqpect the cost per channel ftor procurement of apace parts to 
be sonevrtiat less than for BS-2 due to Increased satellite size and Icaiger 
life span. Conpared to standard satellite productlcm and launch costs In 
Europe and the U.S., there will be a considerable gap. 

We can predict that procurement costs for the space parts will be 
cc»isiderably greater than in the past, with a yearly cost conversicai at the 
level of several billion yen, and with the overall satellite broadcasting 
enterprise scale (including program production and development costs) such 
greater than generally Imaginable. 

(2) Cost Conparlscai to Earth Broadcasting . 

For an exaitple of nationMide broadcasting hypothesized on earth 
broadcasting, there is the "Report on the Broadcasting University's Basic 
Plan," published in 1975. That report estimates costs given 196 transmission 
status nationwide, providing coverage to 80J6 of Japan's households. Table 
11 shows the results of bringing this up to date for cost increases to 1980, 
and conparlng it to costs for satellite broadcasting. 


Costs 
(huadrsd 
millions 
of yon) 


Anausl 
Costs 
(hundred 
nlUlons 
of yen) 


Table 11. A Cost Conparison of Earth-Based Nationwide 
Broadcasting and Satellite Broadcasting 


Bsrth-Bssed jlstionwlde firosdossting Satellite Brosdosstiiig 
(covering B0% of households) (Models I and II, using the 

8-1 Rseket) 


to construct transnltters 

670 


(1) Initial Investaent per 

ohsnnel for Proeurenent of 
spaoe parts 190-260 

(2) to oonstruot earth 
Trmnsslttor Statlcms 20 


(1) new construction 100 

(2) to salntaln transsittors 

34 

(3) to use the circuits of 

the Telephone and Telegraph 
Corporation 23 

T01ML 160 


TOTAL 210-230 

(1) Annual Malntmiuioo of 
Spaoe ISrts, per Channel 

, ^55 

(2) to oonstruot ud maint ain 
earth transslttor statisns 5 

TOTAL 45-60 
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(Note 1) We corrected the 1975 report’s figures to I 98 O values by adding 
10;{ annually for transmitter construction, and estimating a 351 cost 
increase over 5 years for use of the Telegraph and Tel^hor^ Coiporations’ 
circuits . 

(Note 2) We estimated (annual) maintenance costs for the earth>^ased 
transmitters at 5 % of construction costs. Using the cs^ltal revulsion 
coefficient, construction costs have been converted to annua), malntaiance 
costs by estimating the life span of transmitters to be 10 years, and earth 
stations to be 7 years. 


Conparing annual e^enses, according to this best budget, satellite /39 
broadcasting is about 1/3 the cost of earth broadcasting. These figures 
presume coverage of 80$ of the nation’s households vfith nationvd.de earth 
broadcasting; if the service area is to be broadened, the costs vrould 
increase progressively. 


(3) Expenses for Broadcasting Satellite Transmitters . 

To transmit satellite broadcasting, receivers for satellite broadcasting 
as explained in Chapter 2, part 1 (3), are required. There are tv^o foms 
of receivers, Individual and cooperative. 


A. Individual Receivers. 


(a) Lov>er Costs due to Mass Production. 


We can predict hlgrt priced satellite broadcasting receivers v^ith low 
quantities of production but If nass production is planned the percentage for 
Item design and model costs will diminish successively, as mechanization and 
the Introduction of an assent) ly line will be possible. As it vd.ll also be 
possible to use monolithic integrated circuits (MIC) vd.th gallium-arsenic 
semiconductors with lovf-static arplification which are recently being 
developed, we can expect a considerable drop in costs. 
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(b) Lower Costs due to Snaller Antennas 


/40 


If satellite broadcasting transmission power Is Increased, reception 
will be possible with small antennas, Ihus, we can look foivard to 
lowei>cost antennas, but further detailed research Is needed on this point. 

(c) Costs to Install Tx-ansmltters , 

Ihe costs to install not only the receiver Itself but also the antenna 
must be included in the costs related to the receiver. If the antenna is 
Installed in a flat area such as in the garden or on a rooftop. Installation 
of the antenna holder is relatively sinple. But vdien there is not an 
appropriate location, a si 4 >port pole can be used and the antenna attached to 
it. Installation costs include materials and labor, Ihe cost will vary 
depending on the Installation location. 

If a large antenna is used, the directlonaO. characteirlstics will be 
shaiper, necessitating +0.5° directional accuracy. So a more solid antenna 
installation is required to resist wind pressure and it is difficult to 
use a support pole for installation. 

Further detailed research must be done on the costs of installation, 
including on the problem of installaticai location. 

B. Cooperative Fiecelvers . /4l 

If satellite broadcasting is to be received cooperatively using wire 
installation, especially if the nunber of households increases, larger 
antennas and more efficient reception equipment is required than for 
individual reception. It is unlikely that cooperative reception receivers 
will be nass produced; but with hook-i¥)S to existing wire installations costs 
per household will be better than for individual reception. 
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Chapter 3. ^pes of Satellite &x>adcastlnR; Service Possible vdth the Sec<»^ 
Generatlcai . /43 


According to the Interoatlonal agreement e:^>lalied above, the allotment 
of channels has been decided based an present and future television 
broadcasting. Use of channels allotted Is not restricted as long as It Is 
realized vd.thln the agreed vpcn conditions of broadcasting transmission 
power, antenna beam width, etc. Accordingly, It is possible for Japan to 
use an allotted channel not only for televlsiai broadcasts, but also for 
letter broadcasting, facsimile broadcasting, hl^ precision television 
broadcasting, PCM sound broadcasting, still picture broadcasting, etc. 

Ihe tendency Is to introduce digital technology to these new forms of 
broadcasting, known popularly as "new media," We are confident that the 
technological problems related to the introduction of the various new 
broadcasting methods due to rgpid technological advances will be successively 
resolved. However, due to the difficulty of establishing standardized 
transmission, and considering the spread of sipplementary equipment for 
reception, the types of service available with the second generation 
broadcasting satellites will inevitably be limited. (Xir studies of the 
technological practicality of the types of service possible for use with the 
second generation follows. 

1. Television Broadcasting . 

The picture inage using the standard fom of broadcasting satellite for 
television broadcasting is basically the same as for earth broadcasting 
methods. But it will be possible to apply fundamentally different methods 
for sounds. But since it will be possible to use siperlor quality systems 
for transmission of sound in television broadcasting with broadcast 
satellites, it is now possible to use the FM2 and PCM supplementary wave 
transmission methods. Using either of these methods, it will be possible 
to broadcast quality sound that is suitable for earth-based, stpeivshort 
wave (FM) broadcasting. Since television reception will be inproved sinply 
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by attaching receivers for satellite broadcasting to existing receivers, 
there will be fen ecaictnlc and technological prbblene. Moreover, television 
broadcasting by satellites , In addition to tl:» possibility of improving 
sound quality, will help audience Interest grow as Increased program 
organization diversity will be possible. Ihus television broadcasting will 
be the main use of the seccxid generation of broadcast satellites. 

2. Letter Broalcastlng . 

It Is possible to broadcast letters by using some of the pexpendlcular 
blanking periods In satellite broadcasting as Is done In earth televlslcxi 
broadcasting. It Is also possible to broadcast letters vslng code 
transmission in satellite broadcasting. In the recepticn of broadcast 
satellite radiowaves, due to the use of reception antennas with a sharp A5 
directional sense, the ratio of error due to wave reflectlai off construction 
materials, etc., is decreased, adding greatly to the benefits of using 
coded transmission. If the 1 megabit RDM (Read Cnly Memory) with a memoiy 
of 3000 characters can be built inexpensively, and use of supplemental 
equipment to receive letter broadcasting with letter reproduction apparatixs 
including this memory elemait becomes possible, the transmisslcai of lettered 
data 5 to 10 times the quantity of the pattem transmission method will be 
possible, using moltiplex we will be able to broadcast a suitable volume of 
letters in reduced waiting time. 

Now, vdien it is necessary to broadcast a large volume of letters, we 
can use channels by mixing PCM sound broadcasting, facsimile broadcasting, 
etc. But considering svxxh factors as the economics of using the second 
generation, the use of nultiplex televlslcsi should be the first priority. 

3. Facsimile Broadcasting . 

Facsimile broadcasting has the feature of transmitting more detailed 
characters, graphs and data with li^t and shaded tones than in letter 
broadcasting. It can be used as sipp lament to television programs, e.g. /46 
transmission of text book material, or Independently with the transmlsslcan 
of various kinds of data. Multiple television broadcasting may be tte 
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prliDBiy metlxxS of broadcasting facsimiles using the second gemeratlcn 
practical broadcast satellite. In order to spread ^ use of facsimile 
broadcasting, ineiqpenslve facsimile elemoit attaclmwits are needed* Ihus, 
in order to spread the use of lacsimile broadcasting within a short period 
of tine, we must investigate the cooperative use of slnple, fandly-use, 
facsimile elemait attachments and standard memoiy paper* If plans are made 
to lower costs with technological advances In the future, at home use of 
high-quality, facsimile broadcast element attachments capable of treuMmlttlng 
photogrs*)h8 and In color will be possible. 

Hlpji Precision Television Broadcasting . 

As caie of the objectives of television (tevelopment, greatly increasing 
the nunber of scanning beans to increase the size of the scre«i in oixier to 
achieve Increased viewing time is being Investigated. Ihis kind of 
television is called higi precision television or hi^grade wide television. 

NHK led the world by starting research into hi^ precision televisicn Al 
in 1968, playing a leading role in this field. In order to maximize 
viewing time, since a visual angle of 20® to 30® is necessary, the objective 
is to attain a big picture of 0.8 to 1 meter high and 1.5 m wide. As the 
result of research to date, television sets with a large picture ttbe of 
1,125 scanning lines in 30 inches (40 cm hi^ x 60 cm wide), and a 70 inch 
(90 cm hi^ X 150 cm wide) is being test manufactured. Also, in order to 
bring about the practical use of high precision television, in addition to 
producing the programs, magnetic memory equipmoit csqpable of recording a 
wide range of signals is needed. Research into the necessary technology to 
develop such equipment, and to transmit the programs, is presently being 
earnestly pursued. 

For high precision television a range of image slgials about 4 to 5 
times (20-30 Miz) that used in the existing ITOSC television image slgials is 
needed. Moreover, to transmit these slgials to home televisions by broadcast 
satellite radlowaves, since it is necessary to make FW tone changes, etc., a 
radio frequency band of 60-100 Miz per channel for hi^ precision television 
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broadcasting Is needed. Ihls kind of broadcast vMch rweds such a wide 
frequency range is particularly suitable for satellite broadcasting. In 
the future t looking towards the practical uses of such broadcasting, with 
more research to shorten the frequency range of Inage slgials, It will be 
possible to meet popular eiqpectatlons by test broadcasting using the twc 
channels of the second generatlcm practical broadcast satellite at the same 
time. /48 


It was r%}t assumed that the 8 channel frequaicles for the broadcast 
satellite industry of 12 GHz allotted to Jeqpan would be used for hi^ 
precision television broadcasting. Therefore, for actual introduction of 
high precision television broadcasting, a new, more logical allotnmt of 
frequencies must occur, or the use of 22 GHz as a broadcast satellite irKiustry 
frequency must be investigated. 

5. PCM Sound Broadcasting . 

If one of the channels for broadcast satellite television broadcasting 
is used exclusively, the 10-15 channels of stereo sound programs with 
excellent sound quality of earth FM broadcasting can be broadcast by PCM. 

Using this nunber of channels, radio listeners will always be able to choose 
vihat they like from, for exanple, classical. Jazz, opera, popular son^, 
traditional folk songs, and other traditional J^anese music. Due to 
advances in digital technology, it is better to transfom digital sigials 
into analog slgials; and with Digital Audio Discs (DAD) vdilch broaden the 
radio frequency band to 20kHz, and PCM memory r^roducticn equlpmait, are 
already on the narket as equipment for the public welfare. Thus, there /49 
are few technological areas that will need new developipent to introduce PCM 
sound broadcasting using the broadcast satellite. But we need to examine 
the degree to which it will be advisable to match the standards of such 
hi^vquality digital audio ^paratus vhlch is already on the maiicet with 
the quality of PCM sound broadcasting. 

6. Still Picture Broadcasting . 

In still picture broadcasting, a still image acccxipanied by soxmd is 
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broadcast. fiOiereas In normal televisloi broadcasting 30 plctm« ftvara and 1 
sound are broadcast In cne second, still picture broadcastli^ makes 
exclusive use of one channel for televlsloi braadcastlng and by digital 
transmlsslcxi up to 20 prograne with one picture acconpanled by hl£^ quality 
sound In each 4 seconds can be broadcast, fRxis the vlewer/llstmer can 
always clx>ose from among tl^se programs as he desires. Still picture 
broadcasting can cover the range of Image-oriented broadcasting to 
broadcasting devoted to high-quality sound broadcasting. 

The technological problem in making still picture broadcasting 
practical Is In the development of Inexpensive reception attachments. Ihls 
equipment nust have the capability of recording In Its memoxy the one Image 
which the viewer selects frcmi the many still Images sent simultaneously ^0 
before the next Image Is sent, and to r^roduce that Image on the picture 
tube of a regular television set. Since it will be necessary for the memory 
to hold tens of times more volumes than the memory capacity of letter 
broadcasting reception apparatus (64 kllc^its), it will be particularly 
lnportant to plan to Inprove the degree of integration, and bring down the 
cost, of integrated circuit memoiy elements. 

CJhapter 4. ^ Users and Caiditic^ of Use of the Second Generation 
Practical Broadcasting Saieiiite . 

1. Basic Philosophy Regarding the Use of the Second Generation . 

Satellite broadcasting will make possible the use of new frequency 
resources. It is a new broadcasting media that will cover the whole naticai 
In one stroke. And as its influence on tte UvelliK)od of the people will be 
large, it will be necessary for all use to be based cm the following point 
of view: 


(1) to make use of the specific character of the broadcasting 
satellite media; 

(2) to plan for fair and effective use with participation by all 
thje classes of people; and 
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(3) vihile taking Into con8l(teratlc»i harmnriy with existing eaxth 
broadcasting and reflecting the needs of the people, to plan for tlM 
diversification of broadcasting. 

Also, invest Igatlorj will be wwouraged regarding use of the second 
generation based c«i these two basic tenets regarding the nature of the 
process of development. 

(1) to plan for wide dissemination of satellite broadcasting with 
television broadcasting service as Its main aspect. 

Satellite broadcasting recepticai necessitates special receiving 
equipment. Ihe first generation of broadcasting satellites were used by I«K 
for primarily television broadcasting as the difficulties In viewing were 
resolved. Thus it is Inpoitant for the present to plan for the furtter ^2 
dissemination of satellite broadcasting receivers In this second generatlwr. 

Fbr the present, of the several new broadcasting methods, the main 
service to be provided should be television broadcasting. This conclusion 
takes Into ccnslderatlon the state of the teclmology, the needs of the 
people, and the problems related to the reception attachments, vhich must 
all be ejqplored regarding the potential for realization of the various 
broadcasting methods. 

This stage should be seen as the time to plan for the wide dissemination 
of satellite bix>adcasting. Premised on the sendee of television broadcasting 
It Is now appropriate to exaitlm the realization of broadcasting with a 
contait to awaken the needs of tt» people vhile plarrdng for the expansion 
of the main users. 

(2) to expand the use of channels gradually. 

When considering the expansion of the use of channels with the second 
generation, althou^ due to freqi^xy allotments there is a maximum nunber 
of 8 channels for use. 
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(a) It is assumed that vdth the develqpment of a 550 kg scale 
satellite vdiich can be launched by the H-I rocket, as called fbr in (Xjt 
nation's space developmait policy, the majdjmm nunt>er of channels that can be 
used by aie satellite is 

(b) We e;q)ect the actualization of a variety of new broadcasting 
nethods, such as high precisicxi television broadcasting, PCM sound 
broadcasting, and still picture broadcasting, in the third generatiai or 
later. 


(c) It is apprc^rlate to decide the use of all 8 channels after /53 
satellite broadcasting has actually begun and the tendencies of the needs 
of the people have been clearly understood. 

Taking all these into conslderatloi, it is ^propriate to assume the 
use of 3 to 4 channels and to expand gradually. 

2. Use by NHK . 

(1) The Nuirfcer of Channels to be Used . 

NHK will use 2 channels provided by the BS-2, with the objectives of 
resolving difficulties of si^t and sound in general or educaticnal televislcai 
broadcasting, and to guarantee a broadcast network for use in time of 
disaster. Since the need to continue such use is recogilzed, NHK will 
continue to use 2 channels provided by BS-3. 

(2) What that Use Should be . 

As a public broadcasting organ, it will be necessary for NHK to 
continue to plan to resolve the difficulties of si^t and sound in television 
broadcasting by using satellites, At the same time, the wider dissemination 
of satellite broadcasting must be planned, and the benefits of broadcasting 
satellites, in which nuch capital has been invested, most be restored to 
the general viewer as soon as possible. But tha f. nns of use of the two 
channels will not be slnply the same as in earth broadcasting in the second 
^6 


generation; considering ways to resolve the si^t and sc^jnd /5^ 

difficulties, it is necessary to examine use forro that also benefit the 
general viewer, 

^cifically, we reconraend the following plan. 

A. Time Differences, or Ehcor p ^ .. of Programs . 

Since the time of activity of the nation's people is becoming more 
diversified, time-difference or repeat programs of earth broadcasting will 
be develcped, the viewing cpportunities of the general viairer will be 
increased, and the desire for re-broadcasting will be met. 

B. The Introducticn of Independent Satellite Broadcasting Programs . 

By including independent satellite broadcasting programs not possible 
with earth broadcasting, many of the needs of the nation’s peqjle for public 
broadcasting will be satisfied. 

In order to introduce these plans, besides making use of the regular 
broadcasting time periods, it is also possible to have, for exanple, 
extended broadcasting after the conclusion of earth broadcasting. It will be 
desirable from now an. to continuously investigate to what extent which of 
these plans should be inplemented. 

On the other hand, for exanple, Instead of using Telephone and Telegraph 
Corporation circuitry to relay the sams program nationwide throu^ local 
broadcasting stations, such as for educational television broadcasting, by 
using a satellite the transmission of the program can occur vrtiile the 
program is happening. But in this case, the broadcasting by satellite of /55 
the same pregrams already broadcast by earth broadcasting is not conpatible 
with efforts to flexibly form programs with satellite broadcasting. 

Concerning the var.\oas new broadcasting methods, in order to further 
advance the technological developments to date by NHK, while doing test 
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broadcasting using satellites as necessary, and In order to more cl«d*ly 
understand the needs of the nation’s peqple, the establl^anent of trial 
service for the viewers' viewing and listening should be flexibly examir»d. 

Concerning use by NHK, startirig with the BS-2 stage, it is desirable 
to plan towards setting ip schemes to develop programs, and by IncreasJjig 
the gaoeral viewers' interest, the spread of satellite broadcasting will 
follow. 


3. Use by Broadcasting University . 

(1) The Suitability of Satellite Use . 

The Broadcasting IMverslty was established in July 1, 1981, under the 
Broadcasting University Law. The plans are to open the Broadcasting 
University in 1985. In the first period plan (for M years beginning in 
1985), provisionally the Kanto area (the area reached by UHF television 
broadcasting waves or FW broadcasting waves from Tokyo Tower or fiom 
prefectural broadcasting stations in Gumm Prefecture) will be the target 
area and students are being accepted. Future plans to broaden the target 
area will be decided taking into consideration the successes of realization 
of the first period plan, tendencies in the practical use of broadcasting 
satellites, etc. 

In the "Report of the Broadcasting University's Basic Plan" proposed 
in 1975, it was presumed that the actualization of the use of broadcasting 
satellites would take many years. But we are presently ahead of the plan, 
and in ll^t of recent advances in the development of broadcasting satellites 
this basic plan must be re-examined. It is now time for us to thoroughly 
examine the use of broadcasting satellites as a tool to spread the Broadcasting 
University's broadcast network nationwide. 

Use of broadcasting satellites by the Broadcasting Ihlversity has the 
following advantages. 
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A. As It Is desirable due to the nature of tlM Bro&uicastlng 
IMverelty for people throug^ut the natlcan to be able to receive the 
broadcasts, the broadcasting satellite vdll be applied to acconpllsh Just 
this. 


B. Using broadcasting satellites It will be possible to 
effectively use the fJrequencles available. 

C. Even when conpared to the coverage of 80Jt of housdiolds 

aimed at by the earth broadcast networic, the costs of transmission will be 
considerably reduced (see Chapter 2, Part 2 (2)) /57 

Ihe necessity for the Installation of receivers for satellite broadcasting 
Is a problem effecting the use of broadcasting satellites.' ftit since we 
believe satellite broadcasting will spread In the long run, this Is not such 
a big obstacle. 

So the use of broadcasting satellites Is appropriate as a tool for the 
Broadcasting University to spread nationwide. 

(2) Ihe Suitability of Use from the Second Generation . 

Use of BS-3 will be possible In 1989, 5 years after tte beginning of the 
Broadcasting IMverslty. Assuming that classes begin In 1985, we can predict 
increased viewers' desires throu^out the nation; chronologically it will be 
Just after the end of the first period plan. From the point of view of 
planning for the fast development of the Broadcasting Uhlversity, it is 
appropriate to begin use of the satellites at the BS-3 stage. 

A. As development of the BS-3 nust start In 198^, uses must be 
determined qiiickly. So it will be necessary to I'e-thlnk our future plan to 
expand the areas to be reached on the basis of the results of the first 
period plan. 


B. If study centers on earth are to be consolidated nationwide, by 
1989 when use of the BS-3 is to begin, measures to provide for a conside]?able 
budget will be needed. /58 
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C. In particular. In the first stage of the spread of satellite 
broadcasting, we should examine some way to defray the costs of receivers 
for satellite broadcasting. 

All these problems need to be constructively examined by related 
agencies towards the end of Introduction of broadcasting satellite use. 

(3) Porms of Use . 

Ihe Broadcasting Iftiiverslty has planned to develc^ 232 courses using 
actual broadcasting for the last year of the first period plan. Uiese will 
Include courses in television and sound broadcasting. For th» time being, 
given the possibilities for channel use, it Is most appropriate to use most 
of the radiowaves in the BS-3 stage for television broadcasting. 

In the future, taking into consideration the establishment of ccxivenlent 
viewing time, we nust Investigate more effective methods of use such as 
still picture broadcasting. 

4, Use by Private Broadcasting Conpanles . /59 

(1) Ihe Slflilflcance of their Introduction In the Second 
Generation . 

Ihe sigaificance of Introducing use by private broadcasters in the 
second generation is as follows. 

First, it will have a great influence on plans bb disseminate the use of 
satellite broadcasting. 

If private-based use is to be introduced as well as that of NHK and the 
Broadcasting University in the second generation, we can look forward to the 
satisfaction of a broader field of viewer needs, not limited by the viewing 
difficulties and small nuntoer of channels of private broadcasting. 
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Second, looking towards the future 8-channel age, they will play a 
pioneering role. 

Looking forward to the practical use of a variety of new broadcasting 
methods in the 8-channel age of satellite broadcasting, ttey will play an 
inportant role as part of the broadcasting industry. But at present it is 
difficult to make Judgments aboirt problems such as tedmological potential, 
the needs of the people, and flnanclad. management. 

As a transition stage into the 8-channel era, if private broadcasters use 
one channel of the BS-3» it will be ev®n more possible for them to solve 
such problems, making it possible to switch over smoothly to 8 channels. 

(2) Prog y em B-that-Gould-be-9f^red . 

As reported above (Chapter 4, Part 1), television broadcasting will be 
the main service to be offered. But we must actively look into new /60' 

broadcasting methods, and, depending on technological advances, not only test 
broadcaistlng but also the establishment of trial services for the viewers. 

As for television broadcasting service, in order to encourage the spread 
of satellite broadcasting and in terms of business management, it is 
appropriate to develop programs with contents that broadly meet the needs of 
the nation’s people. Also in order to meet the needs of areas which already 
have a number of earth broadcasting channels, it is necessary to avoid the 
production of programs similar to those on earth bxxiadcasts. Basically, 
it is necessaiy to produce bix>adcastlng and movies, sports, and other 
brcadcasting specials in certain flelds~in short, distinctively put-together 
new programs— that meet the needs of viewere scattered throu^out the 
nation. Ihis is also connected to planning for broadcasting diversification*. 
Since it will not necessitate added ejfpense to produce new programs, the 
re-broadcasting of already existing private broadcast programs she '.d also 
be considered. 


(3) Form of AdnAnlstratlcai. 


Since satellite bi?oadcastlng is a new broadcasting niedla that can 
reach the vrtiole country in one swoop, it has a great deal of influence cai the 
livelihood of the Japanese peog>le. Likewise, at the BS-3 stage, the 
administration of satellite broadcasting use by private broadcasters should 
not be monopolized by special individuals, but a plarallstlc fonn of 
organization for program production and development should be guaranteed. 

Yet since satellite broadcasting is a broadcasting service with various 
points that have no precedent in private broadcasting, there will be 
nuiierous unknown elements of administration, and until receivers have beoi 
disseminated to a certain degree there will be admlnistratl\^ difficulties. 
Moreover, as this body will be expected to play the role of bridging the gap 
to the 8 channel era, it will have to take on multiple efforts and tests in 
the fields of program make-tp, resource development, and new broadcasting 
methods. 

Thus, at the BS-3 stage the fom of administration for the use of or^ 
channel should be one body to plan for wide participation by the nation's 
people. While bringing out original schemes frcan the participants, this 
body should be of an sppropriate character and scale to also make possible 
effective business management. 

Since the development of BS-3 will begin in 198^, it is necessaiy to 
establish that body quickly to plan for the introduction of use by private 
breadcasting businesses. And considering the above clrcunstances, 
corresponding work within related agencies is needed. 

Since a large nurrber of users will be using a small nunber of channels, 
and planning for a pluralistic provision of programs, it would also be 
possible to divide the body into two: one to produce and develop programs ,/62 
and one to Install and manage radio installations. Considering the 
characteristics of satellite broadcasting, in the future it will be worth 


It to examine the legal aspects of this, and to divide the businesses into 
so-called soft and hard ones. However, this Is not only true for satellite 
broadcasting. In tt^ future there will be reuUcal changes In the g«%ral 
thinking of the broadcast Industry. And for now, we should plan for the 
substantial diverslflcatiai of programs offered by administrative sch«nes. 

(4) Financial Resources . 

If private broadcast cotrpanles will be using bzx>adcast satellites In 
the second generation, there is a problem of how to develop the financial 
resources for such an undertaking. 

Assuming there will be 8 channels In the future. It Is necessary to 
assure financial resources with firm growth potential for the development of 
satellite broadcasting, and for the develqpment of the total broadcasting 
industry, including ground-based broadcasting. In the second generation, It 
is desirable to investigate to a certain extent the directions for the future. 

For the present, conmerclal broadcasting and pay television are assumed 
to be concrete nethods to develop financial resources. It Is also possible 
to use both methods febgether. But further examination is needed. 

A. Cornnerclal Broadcasting . 

Conrercial broadcasting is beneficial to the spread of satellite /63 
broadcasting because it does not directly pass the costs to the viewer. 

After satellite broadcasting receivers have been Installed in much greater 
nunbers, conmerclal broadcasting vdilch uses satellites will attain seperlority 
over existing private broadcasting conpanies in the race to acquire sponsors 
for nationwide broadcasts. If we cannot expect great growth In the ccmmerclal 
market, we must take care about what inpact this will have an. the existing 
private broadcasting conpanies. However, for the time being the nunber of 
receivers Installed will be limited, and the demand for coninercials to 
sponsor nationwide programs of the traits of satellite broadcasting will be 
limited in the second generation. Ihus it seans that It will be difficult 
to acquire sufficient revenue from advertisements. 
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B. Pay Televlslcai. 


Pay televlslc«i is a service received vdien viewers have the desire to 
watch special television broadcasts, and they make a conp«isation contract 
with the broadcasting conpany. 

Ihe introduction of pay television to satellite broadcasting will 
develop a new financial resource. Ihe advantages are that it td.ll reduce the 
inpact on existing private broadcasters; it is a way to directly acquire 
income frcan viewers all over the country, azrd administration will be possible 
even without a hi^ rate of viewers. On the one hand, since people cc»itracting 
for this service will be dispersed throu^cxit J^pan, and there will be /64 
many of them, the establishment of a large-scale nuatomer service system will 
be necessary. It will also be necessary to study scranble and other 
techniques to step others from listening in, given the increased nuutoer of 
pecple taking out contracts. It will also be necessary to look into the 
necessity and ways of regulating fees, as well as unauthorized listeners 
and the sale of decoders. Ihe relationship to NHK’s receiver fee system 
will also need to be considered. 

In the examination of the introduction of pay television, it is 
necessary to progress with a survey investi^tion toward the goal of quickly 
resolving these problems. And at the BS-3 stage trials can be done. 

Chapter 5. Reconmendations for Use of the Seccaid Generation Practical 

Broadcast Satellite . /65 

We have examined the above aspects of irse of the second generation 
practical broadcast satellite, but there are still a large number of policy 
topics which must be actively pursued. Among th«n, the following are our 
reconmendations regarding topics of importance \diich should be dealt with 
promptly by related organizatlcns. 

1. To Plan for the Gradual Increase of Channel Use . 

Ihe use of 2 channels by NHK of the first generation has already been 
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planned for the puzpoae of resolving visual and audio difficulties of 
television broadcasting. In ttM second generation It would be (teslrable 
to Increase the nunber of channels used to more sufficiently satisfy tte 
broad needs of the nation's people. 

It is necessazv to investigate the nunber of channels to be used wlt^ 
the following Information In mind: 

(1) Taking Into consideration the national space development plan 
vdilch precis the establishment of autonomous technology, It Is necessary 

to plan for the use of satellites. 

(2) We hope that. In addltlc»i to the ccffitlnued development of 
broadcast related technology, a variety of new broadcasting methods will 
be realized in the near future. 

(3) Presently the needs of the people related to broadcast 
satellite use fields are not being adequately understood. 

Accordingly, all 8 channels Japan has available will not be used 
Imnedlately, but channel use will be gradually expanded. In addition to NHK 
continuing to use 2 channels, the Broadcasting Ikilverslty and new broadcasting 
conpanles should use <»ie channel, or they should be able to use one charv»l 
each. 


2. To Plan for More Effective Use of Satellites by NHK . 

In the first generation, the purpose of NHK's use of broadcast 
satellites was to resolve visual and audio difficulties, and to provide a 
broadcast networlc for times of emergency. It Is spprcprlate for NHK to 
continue to use 2 channels for these purposes. Also, frwn the viewpoint of 
spreading the use of satellite broadcasting. It would be desirable to look 
into several plar^ for the development of programs such as the re-broadcasting 
of earth broadcasting programs. 


NHK should also continue with the techi^loglcal developments it hs5 
been pursuing in the field of hl^ precision television broadcasting and 
other new broadcasting methods. Ejamlnatloi of trial broadcasting in 
these areas to pnbnptly realize tl^ir practical use to meet the needs of 
the pecple is also needed. 

3. ^ Plan for the Early Use of Satellites by the Broadcasting 
University . 

In order to realize the early nationwide dlffusiai of the Broadcasting 
University, it is both timely and economically appropriate to begin use of 
the BS-3 in 1989 when such use will be possible. 

We believe it is appropriate to allot one channel to the Broadcasting 
University which will be providing broad opportunities for quality education 
to the nation’s pecple. So it is necessary for related agencies and /67 
organizations to actively examine this with the goal of eai$y use of 
satellites by the Broadcasting University. 

4. To Prcarptly Establish a Risiness Organization of Pidvate 
Broadcast!^ Conpanies . 

If new, private broadcasting conpanies are to use broadcast satellites, 
rather than Just helping to solve visual and audio difficulties, and not 
limited to areas where there are only a small nunter of channels, it will 
add to the satlsfacticxi of viewer needs, and to the spread of satellite 
broadcasting. On the other hand, satellite broadcasting will have a great 
Influence on the livelihood of the people, considerable Initial Investnents 
will be necessary, and a variety of trial prograns will be expected. Ihus 
it is appropriate to allot one channel for tl.o pi'esent to new, private 
brxjadcastlng ccaipanles with participation by broad sectors of the population. 

Since BS-3 is scheduled to be launched in 1988, it is necessary to 
form the business organization by 1984 vdren production will begin, and to 
start looking into a variety of Issues. It is necessary for the related 
organizations to actively and effectively take proper steps towards this end. 
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As for the adndnlstration of this bo<j|y, taking Into consideration 
such things as the broadcasting of distinctively new programs, and idille 
«iga^ng in a diversity of efforts to develop financial resources through 
pay television and c^nnsrclal broadcasting, the possibility of conducting 
tests of new broadcasting methods as the occasion demands for technological 
development should be studied. £68 

5. To Make Pertinait Decisions about Transmitting Power for Satellite . 

As the transmitting power per channel is Increased with satellites, 
reception with a small antenna will become possible. With a trarmmlttlng 
power of 100 W, receivers will need antennas with a 1 - 1.5 m diameter. 

With 200 W, 0.75 - 1 m diameter antennas will be sufficient. Ihim the price 
of antennas will come down, and besides the conditions for attaching antennas 
to more household, the security of the antennas vis a vis earthquakes and 
strong winds will also be inproved. 

Cn the other hand, increasing the needed nunber of ciiannels by planning 
for increased transmission power also greatly increases satellite wel^t and 
size, so it will be necessary to study a system to use a nwher of domestic 
satellites or the broad introduction of fbrelgi technology. 

Since a decision about transmission power is closely related to the 
spread of satellite broadcasting, thorou^ examination from an over^l 
perspective must be carried out by related government agmicies and the user 
or^arilzatlons , 

6. To Plan for the Pteduction of User Costs for Satellite Production 
and Launching . 

In order to encourage space development with stability in Japan, the 
de\^lopment of Independent technology is being pursued vdiile plarMr^ for /69 
hannony with the state. However, since the scale of development activities 
is small, and the numoer of satellites launched is few, the accunulatlai 
fo Investment has been low, and the cutrulation of technology has been 
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Insufflcloit to dato. Thartfbra, although we mat oontlnue plana for um» 
and develoi»nnit» the coata of productixn and lau n c h ing of the aatAUltM 
that will actually make uae poaalble will be ^xialderebly hli^ier than In 
Eltrqpe and the U.S. 

Rather than paaalng all tte coata of uae for the launcher mLaalle 
developed with thla Independent tectanolog^ on to the uaere, keying In 
ndnd the atandard coats of production and launching In various foreign 
countries. It la necessary to consider th6 p<»slblllty of the national 
gpveznment actively covering a good portion of the ccuts for develoi««nt. 

It Is also necessary to devise masures for the national govezramnt 
to help defer the cost of launching substitute satellites If there Is a 
faulty launching. 

If this is not possible. It will be necessary to study the use of 
eccnondcal foreign launcha:* ndsslles or the broad introduction of foreign 
teclv»logy. 

7. y> Devise a Policy tegardlng the Various Receivers to Dlssgnlnate 
Satellite Broadcasting . 

In order to spread the use of satellite broadcasting. It Is Indlspens^le 
to offer prograins vCilch meet tt^ needs of the peqple. At the same time, £70 
it is necessary to devise for gjood reception by viewers according to the 
following steps. 

(1) Lowering the Price of Receivers. 

We can look forward to a lowering of the price of satellite broack;aat 
receivers for the first time canly with mass production. Thus In the first 
stages of ptxnductlon, we stwjuld stimulate the related Industries to develop 
a circuitry element that will make mass production possible, and to make 
receivers sh£^ed for easy dlssendnatlcn. It would also be beneficial to 
devise a good tax scheme. 


(2) A Policy to Aid Cooperative Recqgtlon RaelUtiee In Remot e 

V^ro Vigwj^^ls Pifflculi « ** 

Presently, financial aid measures have be«i tak«:i to pmnote 
coq;>erative reception facilities in remote areas where viewing is difficult. 
Even with satellite broadcasting In the future, the main font of rec^tlai 
will be co<^ratlve. So v/hen the cost per hous^ld giets hl^. It will be 
necessaiy for the national goveinment or local public groins to take on a 
policy similar in gist to the one ncM in practice. 

( 3 ) Constructive Practical Use of Cooperative Reception 
fScliltles . 

When satellite broadcasting Is received cocperatively, the reception 
cost per household may generally be lower than for individual reception. 

Also, if satellite broadcast programs are received coqperatively, and they 
are retransmitted using cable televlslai broadcast facilities, it will 
give rise to an Increase in people affiliated with these facilities, ajvi HI 
will lead to further (tevelopment of the business. 

Ihus It is desirable fbr the related organizations to s‘;udy the 
teclviology and systems that will promote receptlcn of satellite bro^castlng 
with existing or newly-established cooperative reception facilities. 

8. To B\courage Trial Broadcasting of New Broadcasting Fonns . 

The desires of the people regarding broadcasting are becoming more 
diversified, and technological progress has been remarkable. So in order 
to accurately understand viewers' d«nands for ngM broadcast forms, and to 
create the most appropriate, standard receivers so as not to Interfere with 
tectoological progress. It is necessary to aggressively cany out trial 
broadcasting before actually broadcasting In the rmi foiro. In order to 
Increase the efficiency of use, and to effectlwly carry out trial 
broadcasting, it is deslr^le to study coqperatlve efforts by govemrwit 
research ageixles, and various satellite bi?oadcast b'jsinesses, and to 
consider the use of unused time on presently existing channels, and the 
use of reserve satellites, and other possibilities. 
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^^pendlx 1. A List of Mentoers of the Survey Research Cornnlsslon for /73 
Development of Uses for RacHcwaves, Practical Satellites* 
Subooitirlttee, 



NA^E 

XCUPATION 

Chalnnan 

Yujlro Hayashl 

Assistant Director, Poture Engineering 
Research Institute (foundatlai) 

Deputy Chalnnan 
CS-3 SubCoirm. 
Chainran 

Noboru r^Iaklno 

Vice-President, Mitsubishi General 
Research Institute (corporation) 

BS-3 SubCoirm, 
Chalnnan 

*Hlroshi Hlrayama 

Professor, Waseda IMversity 

BS-3 SubCoirm, 
Deputy Chalnn, 

** Hiroshi Shiono 

Professor, Tokyo IMversity 

merrber 

*Makoto Aso 

Professor, Osaka University 

tf 

Sumlko Iwao 

Professor, Keio Gijuku Uhlversity 

T! 

Shozo Iwasakl 

Director of Planning, Japan Telephone 
Telegraph Corporation 

If 

**Jlro Ota 

Professor, Ochanoiilzu Womens Hilversity 

ft 

*Yuklo Omorl 

Broadcast Critic 

tf 

Teruhlko Kashlwagl 

Director, Captain System Development 
Institute (foundation) 

ft 

Klnd-to Kusaka 

Consultant, Japan Long-Term Trust 
Bank (corporation) 

CS-3 SubCoirm. 
Deputy Chainn. 

Klyosuke Komatsuzakl 

Managing Director, Electrical 
Communications General Research 
Institute 

meirber 

Yoshlo Salto 

Director, Conroml cation and 
Broadcasting Satellites Organization 

ft 

Risaburo Sato 

Professor, Tohoku Uiiversity /7^ 

ft 

*Kazuo Suglyaina 

Managing Director, Japanese Federation 
of Private Broadcasters 

ft 

**P^o Takahashl 

Managing Director, Teohnieal Director, 
NHK 

ft 

*Shlgeru Tateno 

Fomer Director of Broadcasting 
Division, Ministry of Postal Services, 
Radiowaves Control Department 

ft 

Jamlya Nomura 

Professor, Space Science Research 
Institute 

ft 

*Yoshlo Hasegawa 

Managing Director, Oriental Land (corp. 

»t 

Kihachl Haraguchl 

Chairman, Electrical Communication 
Conmlttee, Japan Newspaper Association 
(incorporated) 
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maitoer 

If 

tf 

If 

tt 


•Shoichl Hirai 
KenlChl Mlya 


•Kenya Marano 
•Bcxiji fferlkawa 


Director, Space Develqfanait Bod^f 

Vlce-Pre8l(3«it, Kokusal Daishl DaiMa 
jcorporatlOTi) 

Presldant, Kai Research 

Director, Development Coimlttee, 
PederatlcMi of Eccncanic Organlzaticais 

Professor, Itotwku Tjhiversity 


Sojl Yamamoto 



^pendlx 2. f>feetine3 of the Survey Research ConnAssl^ iVar Develcyrent /f5 
of Uses for fedlowWeS t ^^ractical' Satellites Sub'c'oninltiee . ~ 


1. 

Sectional Meetings. 


DATE 

DELIBERATIQNS 

REJ5ARKS 

6.4.80 

(1) election of chairman, nomination of 
deputy chairman 

(2) meeting procedures 

(3) basic thinking for survey research 

(4) formation of subcommittees, and 
nomination of subconmlttee chairmen and 
deputy chairmen 

(5) plan and schedule for the sectional and 
subconmittee meetings 


6 . 5.81 

(1) a (prcposed) report on survey research 
on uses of the second generation 
practical conitiunications satellite 

(2) BS-3 subconmittee interim report 


3.23.82 

A (proposed) report on survey research on 
uses of the second generation practical 
broadcasting satellites 


2. 

BS-3 Subconmittee. 

ns 

6.4.80 

Explanation of Japan's Space Conmunlcatlons 

CS-3 and BS-3 Joint 
subconmittee meeting 

6.30.80 

(1) Explanation of the Reality and Future " 

of Space Coirmuni cations in Fbreigi 

Countries 

(2) Explanation of the Distinct Capabilities 
of Satellite Ccxriruriicatioris and 
Broadcasting 

(3) Explanation of the System of Communication 
and Broadcasting in Japan 

11.14.80 

The technological possibilities for 
satellite Broadcasting 

(1) Explanation of frequencies and oiblt 
allotted for broadcast satellites 

(2) Explanation and study of future 
observations fcr broadcast ing satellite 
technology 

Misao Matsushita 
(Vice-Chief, NHK 
General Technology 
Researoh Institute) 
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2.27.61 Cost Estimates for Satellite Broadcasting 

(1) Explanatloi and stu^y of cost 
estimates for the second generation 
of satellite broacteastlng 

(2) an e:^lanatlc« of an outline of 
Coaeet's satellite bt'oadcastlng 
plan 


4.21.81 Explanation and study of Proposed Use Etsuo Klnura (NHK 

Fields after BS-3 Technical Headquarters, 

Vice-Chief) 


6.5.81 Study of Use by NHK 


7.10.81 Use by Private Broadcasting Conpanles 

(1) Explanation of "Survey Report on 
Broadcasting Satellites," Private 
Broadcasters Federation 

(2) Study of Use of Broadcasting 
Satellites by private broadcasting 
catpanles 


9 . 9.81 Use by the Broadcasting Uhlverslty 

(1) an explanation of the Broadcasting 
University plan 

(2) scudy of use of broadcasting 
satellites by Broadcasting University 


10 . 13.81 (1) explanation and study of use for new 
broadcasting methods 


(2) study of uses for specialized 
brxxadcastlng 

(3) study of the fonn of ox^ganlzatlon of 
private broadcasters 


11 . 11.81 (1) study of the problems related to establishment of the 

Introducing pay television to Drafting Conmlttee 

satellite broadcasting 
(2) study of broadcasting satellites 
for cooperative broadcasting 

12 . 11.81 Study of the essential points of the 
(proposed) report 

2 . 9.82 Consideration of the (proposed) repoiTt 

3.4.82 " 

3 . BS-3 Subconrdttee Drafting Comnlttee £T8 

12 . 2.81 Drsft of essential points of (proposed) 

Report 


Ellchl Sawabe 
{NHK Oenersl Technology 
^searoh Institute, 
Vice-Chief) 


Tohro Aoyanagl 
General Director 
Broadcasting University 


Elsuke Shlbasakl /J1 
Director of Planning, 
Private Broadcasters 
Federation 


2.1.82 Drafting the (prq? 08 ed) report 

2.19.82 Study of the (proposed) report 


